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Exploring Indiana’s Local Resolution NHD Data

• What and why?  

• Viewing Data Online

• Download Data
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National Hydrography Dataset
Feature-based database of nation’s surface water 
drainage system, part of the National Map

Adopted as Indiana Framework Dataset for Waters
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National Hydrography Dataset

• Can be used in GIS 
for general mapping 
and analysis of 
surface-water 
systems

• Can be used in CAD 
as planimetric
basemap data

• Key feature classes:

 Flowlines

 Area

 Water bodies

• FType and FCode

National Hydrography Dataset

for symbolization, analysis
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National Hydrography Dataset

• Hydrology 
network in full 
geodatabase 
enables the 
modeling of water 
flow in GIS 
applications

National Hydrography Dataset
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National Hydrography Dataset

• Modeling with 
ArcMap Utility 
Network Analyst

 Show Flow Direction

 Determine common 
ancestors

 Find connected or 
disconnected 
flowlines

 Find path

 Trace downstream 
or upstream

 Find upstream 
accumulation

National Hydrography Dataset
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National Hydrography Dataset

User Guide

http://nhd.usgs.gov/userguide.html
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Improving the NHD for Indiana

Update NHD from High-resolution to “Local-
resolution”

• Based upon best available digital orthophotography and 
elevation data (>=2005, most 2011-13) instead of old 24K 
Quad topographic maps

• Updates of physical features (existence, location) 

• Data at scale of 1:2,400 or better vs. 1:24,000

• Flowlines added to 6-acre drainage basin area

• Inconsistencies between quads removed

• Naming of features improved—still much to be done

• Network topology improved
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Improving the NHD for Indiana

Update NHD to “Local-resolution”

• Based upon best available digital orthophotography and 

elevation data (>=2005, most 2011-13)
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Current Status
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NHD Flowlines
Flowlines in the NHD
• NHDFlowlines are the routes that make up a linear surface water 

drainage network which includes flow direction. As a result, the 
data can be used for network analysis and modeling. 

• Attributes include FType (3-digit) and FCode (5-digit). FCodes are 
subsets of the FType. 

• In the current NHD model, the FTypes must be one of the 
following:
 Artificial Path

 CanalDitch

 Coastline

 Connector

 Pipeline

 StreamRiver

 Underground Conduit
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NHD Feature Catalog for Flowlines

FType 558 = Artificial Path
A surrogate for general flow 
direction in NHDWaterbodies and 
NHDAreas. Artificial Paths carry the 
name of the flowline feature. 
NHDArea StreamRivers will have an 
Artificial Path that will carry the 
name of the River.

FCodes
55800 = no further attributes

example: Flowlines through waterbodies, 2d rivers
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FType 336 = CanalDitch
An artificial open waterway 
constructed to transport water, to 
irrigate or drain land, to connect 
two or more bodies of water, or to 
serve as a waterway for watercraft. 
CanalDitch also exists as an 
NHDArea. May be a named feature.

FCodes for CanalDitch
33600 = no further attributes

33601 = aqueduct

33603 = stormwater

NHD Feature Catalog for Flowlines

appear to have been altered by man AND does not follow 
the natural flow of the terrain
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FType 566 = Coastline
A line of contact between the open sea and 
the land, including imaginary lines 
separating inland water bodies from the 
open sea. The NHD acquires coastline data 
from the National Ocean and Atmospheric 
Agency (NOAA) and it is not a product of 
the USGS. Coastline in the NHD is a 
representation of the Mean High Water 
(MHW) as calculated by NOAA and may not 
match orthoimagery. Coastline in the NHD 
could be altered but must have an 
accompanying metadata record that 
identifies the scientific method used to to
calibrate the coastline to a known vertical 
datum. Coastline may be a named feature.

FCodes for Coastline
56600 = no further attributes

NHD Feature Catalog for Flowlines
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FType 334 = Connector
A known, but nonspecific, invisible 
connection between two 
nonadjacent network segments. 
May be a named feature.

FCodes for Connector
33400 = no further attributes

NHD Feature Catalog for Flowlines

Flow is indeterminate.

Examples: Under paved roads > 2 lanes, under parking lots
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FType 428 = Pipeline
A closed conduit, with pumps, 
valves and control devices, for 
conveying fluids, gases, or finely

divided solids. Not a named feature.

FCodes for Pipeline

NHD Feature Catalog for Flowlines

Known stormwater: 42823

Unknown: 42803
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FType 460 = StreamRiver
A body of flowing water. 
StreamRiver also exists as an 
NHDArea. May be a named feature.

FCodes for StreamRiver
46000 = no further attributes

46003 = intermittent

46006 = perennial

46007 = ephemeral

NHD Feature Catalog for Flowlines

follow the natural flow of the terrain
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FType 420 = Underground 
Conduit

A set of naturally occurring 
subsurface drainage channels 
formed from the dissolution of 
soluble rocks in Karst terrain or in 
terrain similar to karst but formed 
in nonsoluble rocks, as by melting of 
permafrost or ground ice, collapse 
after mining, and by outflow of 
liquid lava from beneath its 
solidified crust. Not a named 
feature.

FCodes for 
Underground Conduit
42000 = no further attributes

42001 = definite positional 
accuracy

42002 = indefinite positional 
accuracy

42003 = approximate positional 
accuracy

NHD Feature Catalog for Flowlines

Karst with dyelines: 42003

Karst w/out dyelines: 42002
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• Because of the 6-acre threshold requirement, there are 
many flowlines extending beyond physical streams. 

• Unless otherwise known, they have been added with 
FType of 460 (StreamRiver) and FCode of 46000 (no 
further attributes). 

• Indiana USGS Liaison Dave Nail has requested that USGS 
adding an additional FCode of inferred drainage be added 
to the 460 FCodes, which could then be a placeholder for 
the new features until determined otherwise.

New Flowlines in the Local Resolution Data
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Compare High Res vs. Local Res

http://arcg.is/1HHmzQa

http://arcg.is/1HHmzQa
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State Personnel on the State Backbone Network

Full Geodatabases by Subbasin, can use for 

modeling

\\dnrgis$\InterAgency\NHD_LocalResolutionProject\FinalsFromUSGS
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State Personnel on the State Backbone Network
Areas, Flowlines, and Waterbodies, Features Only

Myshare.in.gov/gis > Direct Connect Layer Files > Hydrology
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Viewing Indiana’s NHD Data on the Web

http://maps.indiana.edu

IndianaMap: Open NHD Thematic map

http://maps.indiana.edu/MapGallery.html
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Viewing Indiana’s NHD Data on the Web

http://maps.indiana.edu/MapGallery.html

IndianaMap: Open NHD Thematic map

http://maps.indiana.edu/MapGallery.html
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Viewing Indiana’s NHD Data on the Web

IndianaMap: Open NHD Thematic map

* Changes coming
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Viewing Indiana’s NHD Data on the Web

IndianaMap: add layers to map
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Viewing Indiana’s NHD Data on the Web

http://maps.indiana.edu

IndianaMap: add layers to map

Hydrology
• Water Bodies Lakes LocalRes
• Water Bodies RiversLocalRes
• Water Bodies Streams LocalRes

* Changes coming

http://maps.indiana.edu/MapGallery.html
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Viewing Indiana’s NHD Data on the Web

ArcGIS Online: 
http://www.arcgis.com/home/webmap/viewer.html
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Viewing Indiana’s NHD Data on the Web

ArcGIS Online Map with UTM basemap

1. Search for and select from indianamap basemap
2. Choose use as basemap



Coordination of Indiana GIS through dissemination of data and data products, education and outreach, adoption of standards, and building partnerships

Viewing Indiana’s NHD Data on the Web

ArcGIS Online Map with UTM basemap

1. Water_Bodies_Lakes_LocalRes by hillrc
2. Water_Bodies_Rivers_LocalRes by hillrc
3. Water_Bodies_Streams_LocalRes by hillrc

Search for indianamap localres and add

* Changes coming
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Viewing Indiana’s NHD Data on the Web

ArcGIS Online Map with UTM basemap

* Changes coming
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Viewing Indiana’s NHD Data on the Web

ArcGIS Online Map with non-UTM basemap

Add Layer from Web
http://maps.indiana.edu/arcgis/rest/services/Hydrology/Water_Bodies_Lakes_LocalRes/MapServer/0
http://maps.indiana.edu/arcgis/rest/services/Hydrology/Water_Bodies_Rivers_LocalRes/MapServer/0
http://maps.indiana.edu/arcgis/rest/services/Hydrology/Water_Bodies_Streams_LocalRes/MapServer/0

* Changes coming
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Viewing Indiana’s NHD Data on the Web

Trick for ArcGIS Online Add Layer from Web 
1. Open Water Bodies from the  IndianaMap Layer 

Gallery for Hydrology
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Viewing Indiana’s NHD Data on the Web

Trick for ArcGIS Online Add Layer from Web 
1. Open Water Bodies from the  IndianaMap Layer 

Gallery for Hydrology
2. Find the layer and click Map Service

* Changes coming
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Viewing Indiana’s NHD Data on the Web

Trick for ArcGIS Online Add Layer from Web 
1. Open Water Bodies from the  IndianaMap Layer 

Gallery for Hydrology
2. Find the layer and click Map Service
3. Click on the individual layer’s link under Layers
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Viewing Indiana’s NHD Data on the Web

Trick for ArcGIS Online Add Layer from Web 
1. Open Water Bodies from the  IndianaMap Layer 

Gallery for Hydrology
2. Find the layer and click Map Service
3. Click on the individual layer’s link under Layers
4. Copy the full URL
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Viewing Indiana’s NHD Data on the Web

Trick for ArcGIS Online Add Layer from Web 
1. Open Water Bodies from the  IndianaMap Layer 

Gallery for Hydrology
2. Find the layer and click Map Service
3. Click on the individual layer’s link under Layers
4. Copy the full URL
5. Paste in the Add Layer from Web box
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After the final subbasins are completed and available from 
The National Map, what is now Current Water Bodies 
Streams LocalRes will be replaced with two new layers

• Classified Flowlines: each of the following categories, 
symbolized by category 

o perennial stream/river

o intermittent stream/river

o canal/ditch

o artificial path

o connectors

• Unclassified Flowlines: generic stream/river classifications

*Changes to IndianaMap Local Res Streams Layer
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Getting Indiana’s NHD Data from the Web

NHD Website: 
download full 
data model

(file geodatabase 
format) or download 
features as 
shapefiles

http://nhd.usgs.gov/data.html
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Getting Indiana’s NHD Data from the Web

NHD Website: 
download full 
data model

• Hydrography 
Viewer

• Pre-staged 
subregions

• Pre-staged 
subbasins

• Extracts by State

http://nhd.usgs.gov/data.html
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Getting Indiana’s NHD Data from the Web

http://nhd.usgs.gov/data.html

Click on the .zip file to download

Pre-staged subregions

0512

0514

0712

0405

0508

0410

0509

0404
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05120201

07120001

05120108

05120208

05120106

04050001

05120202

05120101

05080003

05140104

05120203

05120204

05120111

05120207

05140201

05120209

07120002

05120110

05120104

05120206

05090203

05120107

05120103

05140101

05120113

05120105

04100003

05120205

05120102

05140202

04040001

04100004

04100005

05120109

04100007

07120003

05080002

05120109

05080001

05080002

Getting Indiana’s NHD Data from the Web

http://nhd.usgs.gov/data.html

Click on the .zip file to download

Pre-staged subbasins
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Hydrography Viewer http://viewer.nationalmap.gov/viewer/nhd.html?p=nhd/

Getting Indiana’s NHD Data from the Web

Download functionality migrated to the TNM Download Client
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TNM Download Client: http://viewer.nationalmap.gov/basic/

Getting Indiana’s NHD Data from the Web

Download functionality migrated to the TNM Download Client
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The National Map Viewer http://viewer.nationalmap.gov/basic/

Getting Indiana’s NHD Data from the Web

Under Data

• Check Hydrography

• Check National 
Hydrography Dataset 
(NHD) Best 
Resolution

• Select File Format

• Select Data Extent

• On map, draw 
rectangle or Draw 
Point

• Click Find Products
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The National Map Viewer http://viewer.nationalmap.gov/basic/

Getting Indiana’s NHD Data from the Web

Under Data
• Check Hydrography

• Check National 
Hydrography Dataset 
(NHD) Best Resolution

• Select File Format

• Select Data Extent

• On map

• Draw rectangle or Draw 
Point

• Click Find Products

• Select product and add 
to cart

• View Cart

• Click Download
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The National Map Viewer http://viewer.nationalmap.gov/basic/

Getting Indiana’s NHD Data from the Web

Known Issue: Features cut-off at current WBD Subbasin Boundaries
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Getting Indiana’s NHD Data from the Web

http://imaps.indiana.edu/layerGallery.html?category=WaterBodies

IndianaMap Layer Gallery
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Getting Indiana’s NHD Data from the Web

IndianaMap Open Data

http://data.indianamap.opendata.arcgis.com/

Search for nhd localres
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Getting Indiana’s NHD Data from the Web
IndianaMap Open Data

Under Data

1. Zoom in to AOI

2. Wait until draws in map

3. Click Download Dataset

4. Select File Format

5. Under Filtered Dataset, 
choose Spreadsheet, KML or 
Shapefile

6. Click My Activity to monitor 
progress

7. Result will go to browser’s 
default download location
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IGIC Waters Workgroup

Mike Martin, IGIC Waters Workgroup Chair
Indiana Dept. of Natural Resources Agency GIS Coordinator

402 W. Washington St., Rm. 280
Indianapolis, IN 46204
mmartin@dnr.in.gov
317-232-4068

mailto:mmartin@dnr.in.gov

